Abstract
Introduction
The method of the study is the detailed examination of the remaining original plans of Frigyes Schulek's Calvinist Reformed Church in Szeged. With this type of analysis, all the pencil traces and drawing compass marks of the architect can be identified to provide as precise a reconstruction of the design process as possible. The method of direct observation of original architectural drawings has appeared in the recent literature, for instance, in Robert Bork's work analysing remaining Medieval plans of Gothic buildings in the quest for Medieval geometrical design techniques, and considering the drawing as the main media showing the concept of the architect. (Bork, 2011) In the case of the Szeged Church, the unusual disposition of the floor plan gives particular relevance to the study of the original drawings. Comparing our observations with Schulek's paper on his conception (Schulek, 1885) , the question of his theoretic approach can be understood more clearly. The single nave and the two dodecagonal apses of the church, in NeoGothic style, enframe a triangular crossing in the middle. The nave consists of three bays covered by ribbed cross vaults, the apses are likewise covered by ribbed vaults, and the crossing is emphasised by a star-shaped vault leaning on pointed arches. The communion table is in the exact centre of the crossing while the pulpit is placed behind it, in front of the pillar, on the main axis. (Fig. 1) This composition, as Frigyes Schulek stressed, served to enhance the communion table, being a less attractive piece of furniture, by placing it in the middle.
1 Additionally, the more spectacular appearance of the pulpit is compensated by its less emphatic location so that the visual importance of these two main items could be balanced beside the acoustical advantages of the position of the pulpit. (Fig. 2) 
Circumstances of design -Idealisation of the Middle Ages
In 1882, when Schulek started designing the new Calvinist Reformed Church in Szeged (Róka, 1999:p.27 ), the significance of the Eisenacher Regulativ set down in 1861 was indisputable. Respecting the principals of the Regulative, several Reformed churches were designed in typical Medieval style with a longitudinal disposition.
2 This idealisation of the Middle Ages was undoubtedly related to the revival of Romanesque and Gothic styles both in architecture and fine arts. Being one of the most important personalities of this movement in Hungary in the second half of the 19 th century, Frigyes Schulek -similarly to his master Friedrich von Schmidt from Vienna -tried to study Medieval architecture as deeply as possible in order to adapt the knowledge in his works and educational practice. His generation of architects surveyed and examined hundreds of Medieval monuments as part of their university studies and later -on becoming professors -within the Langen, 1880 -83. (Kirchenbau, 1893 framework of university education following their research. Being the head of the Department of Medieval Architectural Studies of Royal Joseph University from 1903 to 1911, Schulek led the surveying of several historical monuments of Hungary. Some of these drawings can be examined in the Plan Collection and Archives of BME Department for History of Architecture and of Monuments. His heritage enlightens his enthusiastic approach towards Medieval architecture that can also be detected studying the original plans of the Calvinist Reformed Church in Szeged.
Circumstances of design -Functional demands
As the Eisenacher Regulativ defined the longitudinally shaped church interior as the one in accordance with Medieval principles, the strict scheme of the floor plan and the functional demands of reformed sacred spaces give rise to contradictions in general terms as well as in the particular case of the Szeged Church.
On the one hand, the communion table and the pulpit being in the middle of the space composition -in the nave, following Medieval tradition, lying closer to the chancel -assign a centre to the space, which does not fit well with the strictly longitudinal nave. On the other hand, according to the principles of 19 th -century Reformed church architecture, no ornamental elements could be introduced. As Schulek expressed, the purity of walls and inner surfaces desired in Calvinist churches made the space empty and bare.
3 In his opinion, the demand for purity lost the essence of Medieval church interiors that are colourful and rich in figures.
4 He recognised the need for a huge and centralised space for the audience, the ideal of which he saw in the form of a 'circus' or theatre with balconies. He could not, however, design a church with this form and lose the possibility of installing high rising windows and create a clear and undivided space.
5

The design method
Schulek found the solution for the contradiction between the functional requirements of a Reformed sacred space and the Medieval concept in the revival of a Gothic geometric design method called after its main figure triangulation. As he thought that the lack of ornamental decoration made the interior empty both in the aesthetic and figurative sense, he tried to find a compromise. As he expressed, the geometric design method was rich in ideas that replaced the richness of frescoes and statues in Medieval interiors. 6 Schulek produced an entirely logical and coherent triangular geometric system for the design of the church floor plan, which can be reconstructed analysing the original plan from 1882.
The basis of this method is the equilateral triangle of the crossing of the church in the intersection of the axes of the nave and the two apses. The radius of 4.7 meters of the circumcircle of this triangle was determined by the dimensions of the (Schulek, 1885. 5.) 4 (Schulek, 1885. 8.) building plot (Schulek, 1885:p.11 ) Drawing this circumcircle, the thickness of the wall used all around the church can be constructed with the dimension between the circumcircle and its inner hexagon. (Fig. 3) With the duplication of the circle, the length of the nave can be drawn. Copying the circle on each side of the triangle, the circumcircles of the dodecagons of the apses can be created. (Fig. 4) Using the sides of the dodecagons parallel to the main axis and the length of the nave, the embordering equilateral triangle can be drawn, the median triangle of which provides the three main pillars of the church. (Fig. 5) The vaulting of the transept can be produced by the hexagon inscribed in the incircle of the first equilateral triangle. (Fig. 6 ) For the pentagon of the sacristy, the connection and alignment of the corners of the central hexagon and the corners of the dodecagons are needed. The eastern corners of the pentagon can be produced by arcs using the centre points of the dodecagons. (Fig. 7) The centre of the pentagon defines the thickness of the three main pillars of the church. The incircle of the pentagon provides the thickness of the walls of the sacristy. (Fig. 8) The dimensions of the outside piers supporting the vaulting of the nave and apses are determined by static calculations. 
Inspirations
No doubt that Schulek's geometric system is a coherently elaborated design process, however, the inspiration of which is far from obvious. The shape of the floor plan raises the question of the model role of several Norwegian Protestant churches, such as the wooden church of Holmestrand (1674) and Mo church of Surnadal (1728). (Fig. 9 ) These buildings were published by the German architects' society Vereinigung Berliner Architekten in 1893, so it is possible that architects like Schulek could have been aware of them a few years earlier, even though he does not refer to them in his essay. The plans of these churches are similar to a letter Y, which could be the prefiguration of the Calvinist Reformed Church in Szeged. One of Schulek's former plan variants with the Y-shape could support this hypothesis. 8 (Fig. 10 ) However, the form of the three floor plans is certainly the same, the use of the interior represents different principals. In the case of the Norwegian churches, the geometric centre of the three axes of the buildings is not of importance as the communion table and the pulpit are placed in one of the wings, and the benches are placed in the other two. In Schulek's church, the importance of the centre is obvious as the communion table placed there represents both the spiritual and geometrical centre of the space. Whether Schulek was aware of the Norwegian examples, the model role of these buildings is questionable. The inspirational aspect of the ideal Protestant church plan of Leonhard Christoph Sturm however is more reasonable as it was surely known by Schulek. The ideal form of the triangle must have been an influence, though Schulek's composition is based on different principals. (Fig. 11) Fig. 9 Floor plan of the wooden church of Holmestrand (1674) The use of the triangulation claims Schulek's approach to Medieval design methods, which he had a concept of having surveyed hundreds of historical monuments during his studies and educational practice. Medieval geometric design methods can be classified into two groups based on the main plane figure, majorly a square or a triangle. The origin of the terms 'ad triangulum' and 'ad quadratum' is likely to date back to the dispute of the construction of the Milan Cathedral from 1388 to 1401 (Ackerman, 1949; Sódor, 1978:p.18 ). This written source of the conversation of architects and other experts claims that the builders asked for external help in the decision as to whether they should raise the height of the main nave 'to the square or the triangle'. 9 (Fig. 12) Although the earliest appearance of the terms is considered to date back to the end of the 14 th century; the square and the triangle were already used much earlier as the sketchbook of Villard de Honnecourt shows from about 1230. He used these geometric figures as the basis for the majority of his sketches, drawing either architectural plans, cross sections, details or ornamental figures. Both the triangle and the square were used throughout the Medieval period, according to late Gothic written sources such as the book on drawing pinnacles and gables by Matthes Roriczer 10 and Hans Schmuttermayer or Lorenz Lechler's architectural handbook 11 . However, by the end of the 15 th century, the square was generally the architect's preferred choice. Schulek's design method for the Szeged Church was assuredly not a copy of an existing Medieval system, but its principals undoubtedly refer to the Middle Ages. Comparing his approach to the theoretical papers written on the subject by other personalities of his time, it is also important. The question of Medieval design methods was particularly the focus of interest of 19th century intellectuals trying to find the 'secret' of the harmony in Gothic buildings. Although the question was already current in the international literature of the 18 th century (Zádor, 1966) , in Hungary, the first theory of the subject was worked out by Imre Henszlmann in the 1860s.
12 Though his theory on Medieval proportioning methods was certainly false, Fehér and Halmos (2015) .
it represents a particular example of the numerous hypothesis of that time. Partially to dispute the former hypothesis, István Möller also researched the topic in his particular way. While Henszlmann tried to define a general theory for the design methods of the Middle Ages, Möller examined profiles of carved stones to precise architectural relations (Fehér & Halmos, 2016) . Compared to these theories, the case of Schulek's church shows a different aspect by going beyond a theoretical level. He used his knowledge in his architectural practice and had the intention to design in a Medieval manner. The question as to whether other architects of the time practised similarly would demand further research.
Conclusion
It is hard to confirm the exact archetypes used by Schulek while designing his Szeged church; the analysis of his work certainly shows his approach and enthusiasm towards Medieval architecture and his knowledge of it. His geometrical system set an example for later churches such as the Calvinist Reformed Church of Buda by Samu Pecz, where the geometric concept of the plan and the position of the communion table and the pulpit follows the same idea (Róka, 1999:pp.27-30; Baku, 2015:p.30 ). (Fig. 13) The innovative solution for the intersection of the historical longitudinal Calvinist church type and the central plan which serves the functional demands, had an influence in the early 20 th century as well, for instance on the Calvinist church plans of József Borsos (Rácz, 1990:p.25,p.53.) . The importance of Schulek's church is the early realisation of this conflict between function and form, which inspired Pecz to analyse and summarise the architectural demands of Protestant churches in 1888 ). Schulek's and Pecz's effect on several later centrally shaped Calvinist churches in the oeuvre of Ottó Sztehlo, Imre Francsek, Lajos Murányi, Gyula Szvoboda, Aladár Árkay is indisputable (Baku, 2014:p.31) . The importance of this case study is that a particular example of Historicism can be claimed. Schulek revivified not only the visual and constructional levels of gothic architecture, but he gave rebirth to a design method, which can be regarded as a sort of Historicism of the theory of design. This shows an entirely important aspect of Schulek's architecture which is totally in accordance with his principles written in the notes to his lectures at the Royal Joseph University. He considered rationality as the essence of architecture, which means the appreciative use of historical forms -and by no means their visual copy -on the basis of the initial circumstances: function, material and topographic situation (Salamon, 2014:p.347 ). The Calvinist church of Szeged is a perfect verification of this ars poetica.
In another more general approach, the new space concept of the Szeged Reformed Church is not only interesting for its attempt to adapt the design technique of Medieval architecture. The church is a kind of response to the critical approaches to the Eisenacher Regulativ raised by German architects specialised in Protestant church architecture. Since the early years of the 1880s, a polemic on a more rational form of Protestant churches emerged and increasingly determined the common talk between architects and the public (Seng, 1995:pp.326-332.) . As an answer to this issue, the growing importance of the chancel -extended, for example, with transepts of polygonal layout -appeared to be the solution. Looking at Schulek's unique and well elaborated ground plan conception designed in 1882, the Szeged Reformed Church is a genuine response to this European-wide problematic. 
